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(57)Abstract 

PROBLEM TO BE SOLVED: To obtain an image forming device arid 
image forming method where the image density of a line image can 

be stabilized. 

SOLUTION: In this device, a patch image PI2 is constituted from 
the multiple number of 1 dot lines DL that are installed separately 
from each other, the image density of this patch image PI2 is 
detected and the image density of a toner image is adjusted to a 
target density based on the detected result. Therefore, the image 
density of the line image consisting of 1 dot lines DL can be 
stabilized and even a precise image can be stably formed at an 
appropriate image density. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is image formation equipment which is equipped with the following and characterized by said patch image 
consisting of two or more 1-dot lines by which isolation arrangement was carried out mutually. An electrification 
means to electrify a front face of a photo conductor An exposure means to form an electrostatic latent image in a 
front face of said photo conductor A development means to actualize said electrostatic latent image with a toner, 
and to form a toner image A concentration detection means by which said development means detects the image 
concentration by using as a patch image a toner image formed on said photo conductor, or a toner image with which 
a transfer medium comes to imprint the toner image concerned, and a control means which adjusts image 
concentration of a toner image to aim concentration based on a detection result of said concentration detection 
means 

[Claim 2] Said control means is image formation equipment according to claim 1 which determines the optimal 
electrification bias required [ changing electrification bias gradually, ] in order to obtain aim concentration based on 
concentration of each patch image which carried out sequential formation of said two or more patch images, and 
was detected by said concentration detection means. 

[Claim 3] Said control means is image formation equipment according to claim 2 which forms said two or more batch 
images while increasing electrification bias gradually. 

[Claim 4] Said electrification means is image formation equipment according to claim 1 to 3 which contacts a 
conductor which was able to give electrification bias on a front face of said photo conductor, and carries out 
contact electrification of the front face concerned. 

[Claim 5] Said 1-dot lines which are almost parallel to mutual as for a 1-dot line of a book, and moreover adjoin are 
image formation equipment according to claim 1 to 4 which only a n line gap (integer of n>=2) is isolating. 
[Claim 6] A line gap n of the 1-dot lines which adjoin when said concentration detection means has a detection field 
of magnitude phi and said image formation equipment has resolution R is image formation equipment according to 
claim 5 which is the integer with which are further satisfied of n<= (phi-R -10) / 10. 

[Claim 7] A line gap n of the 1-dot lines which adjoin when said concentration detection means has a detection field 
of magnitude phi and said image formation equipment has resolution R is image formation equipment according to 
claim 5 which is the integer with which are further satisfied of n<= (phi-R -20) / 20. 

[Claim 8] Said patch image is image formation equipment according to claim 1 to 4 which is said grid image which 
comes to arrange two or more 1-dot lines of a book in the shape of a grid. 

[Claim 9] Said patch image is image formation equipment according to claim 8 which is said rectangular grid image 
which comes to carry out rectangular arrangement of two or more 1-dot lines of a book mutually. 
[Claim 10] In an image formation method which forms an electrostatic latent image in a front face of this photo 
conductor, actualizes said electrostatic latent image with a toner, and forms a toner image with a development 
means further after electrifying a front face of a photo conductor with an electrification means Changing a 
concentration controlling factor which affects image concentration of a toner image An image formation method 
characterized by determining optimal concentration controlling factor required [ after carrying out sequential 
formation of the toner image which consists of two or more 1 dot lines by which isolation arrangement was carried 
out mutually as a patch image ] in order to detect concentration of each patch image and to obtain aim 
concentration based on those image concentration. 

[Claim 1 1] An image formation method according to claim 10 of determining the optimal electrification bias required 
[ after carrying out sequential formation of two or more toner images as a patch image, changing electrification bias 
given to said electrification means as said concentration controlling factor ] in order to detect concentration of each 
patch image and to obtain aim concentration based on those image concentration. 

[Claim 12] An image formation method according to claim 11 which forms said two or more batch images while 
increasing electrification bias gradually. 

[Claim 13] Said 1-dot lines which are almost parallel to mutual as for a 1-dot line of a book, and moreover adjoin are 
the image formation methods according to claim 10 to 12 which only a n line gap (integer of n>=2) is isolating. 
[Claim 14] An image formation method according to claim 13 which forms said patch image so that a line gap n of 
adjoining 1-dot lines may serve as an integer with which are further satisfied of n<= (phi-R -10) / 10, when 
detection area size of a patch image is set to phi and resolution is set to R. 

[Claim 15] An image formation method according to claim 13 which forms said patch image so that a line gap n of 
adjoining 1-dot lines may serve as an integer with which are further satisfied of n<= (phi-R -20) / 20, when 
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detection area size of a patch image is set to phi and resolution is set to R. 

[Claim 16] An image formation method according to claim 10 to 12 which is using said patch image as said grid 
image which comes to arrange two or more 1-dot lines of a book in the shape of a grid. 

[Claim 17] An image formation method according to claim 16 which is using said patch image as said rectangular grid 
image which comes to carry out rectangular arrangement of two or more 1-dot lines of a book mutually. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the image formation equipment and the 
image formation method of forming an electrostatic latent image in the front face of this photo conductor, and 
actualizing said electrostatic latent image with a toner, and forming a toner image with a development means, 
further, after electrifying the front face of a photo conductor with an electrification means. 
[0002] 

[Description of the Prior Art] With this kind of image formation equipment, it may originate in fatigue and aging of a 
photo conductor and a toner, change of the temperature and humidity in the equipment circumference, etc., and. 
image concentration may change. Then, many technology of adjusting suitably the concentration controlling factor 
which affects the image concentration of a toner image conventionally, for example, electrification bias, development 
bias, light exposure, etc., and stabilizing image concentration is proposed. For example, the patch image which comes 
to output the pair group of a 3-dot line to JP.9-50155.A by invention of a publication every 3 dots was formed in 
photo conductor drum lifting, and line width of face is detected by reading this patch image by the sensor. And light 
exposure was ac(justed so that desired line width of face might be obtained by controlling laser power based on the 
line width of face detected in this way, and the line line drawing image of an ideal has been obtained. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the bases of a line drawing image are 1-dot lines drawn by one 
laser beam, and cannot say that the line drawing image was fully adjusted like the conventional example only by 
controlling the line width of face of two or more dot line. 

[0004] This invention is made in view of the above-mentioned technical problem, and it aims at offering the image 
formation equipment and the image formation method of stabilizing the image concentration of a line drawing image. 
[0005] 

[Means for Solving the Problem] An electrification means by which image formation equipment concerning this 
invention electrifies a front face of a photo conductor, An exposure means to form an electrostatic latent image in a 
front face of said photo conductor, and a development means to actualize said electrostatic latent image with a 
toner, and to form a toner image, A toner image formed on said photo conductor by said development means or a 
toner image with which a transfer medium comes to imprint the toner image concerned is used as a patch image. In 
order to have a concentration detection means to detect the image concentration, and a control means which 
adjusts image concentration of a toner image to aim concentration based on a detection result of said concentration 
detection means and to attain the above-mentioned object, said patch image consists of two or more 1-dot lines by 
which isolation arrangement was carried out mutually. 

[0006] Moreover, after an image formation method concerning this invention electrified a front face of a photo 
conductor with an electrification means, In order to form an electrostatic latent image in a front face of this photo 
conductor, to be the image formation method which actualizes said electrostatic latent image with a toner by 
development means, and forms a toner image further and to attain the above-mentioned object, Changing a 
concentration controlling factor which affects image concentration of a toner image After carrying out sequential 
formation of the toner image which consists of two or more 1-dot lines by which isolation arrangement was carried 
out mutually as a patch image, concentration of each patch image was detected and optimal concentration 
controlling factor required in order to obtain aim concentration based on those image concentration is determined. 
[0007] A toner image which consists of these invention with two or more 1-dot lines by which isolation arrangement 
was carried out mutually is formed as a patch image. And while image concentration of this patch image is detected, 
based on that detection result, stabilization of image concentration of a line drawing image with which image 
concentration of a toner image is adjusted to aim concentration, and consists of a 1-dot line is attained. 
[0008] In addition, about adjustment of image concentration, it is good in a line as follows, for example. That is, after 
carrying out sequential formation of two or more toner images as a patch image, changing electrification bias given 
to an electrification means as a concentration controlling factor which affects image concentration of a toner image, 
decision **** is good in the optimal electrification bias required in order to detect concentration of each patch 
image and to obtain aim concentration based on those image concentration. 

[0009] Moreover, in case electrification bias is changed, it is desirable to make it increase gradually. It is because a 
direction changed in the buildup direction rather than the reduction direction is excellent in respect of the 
responsibility of a power supply when changing electrification bias in step. Thus, contact electrification can be used 
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as a concrete means to change electrification bias gradually. 

[0010] Moreover, about two or more 1-dot lines which constitute a patch image, it is almost parallel to mutual and it 
is desirable for adjoining 1-dot lines to isolate only a n line gap (integer of n>=2) moreover. Moreover, detection area 
size of a concentration detection means is set to phi, rt is desirable to set R, then the adjoining line gap n of 1-dot 
lines as n<= (phi-R -10) / 10 for resolution of image formation equipment, and it is more more suitable still to set it 
as n<= (phi-R -20) / 20. Thus, a reason with desirable setting up a upper limit and a lower limit of the line gap n is 
explained in full detail by next "gestalt of implementation of invention", and term of an "example." 
[0011] Furthermore, a patch image may be constituted from a grid image which comes to arrange two or more 1-dot 
lines in the shape of a grid, the number of lines which goes into a detection field of a concentration detection means 
compared with a patch image which carried out parallel arrangement of two or more 1-dot lines in this case 
increases, and detection sensitivity increases more. 
[0012] 

[Embodiment of the Invention] A. The whole image formation equipment block diagram 1 is drawing showing the 
operation gestalt of 1 of the image formation equipment concerning this invention. Moreover, drawing 2 is the block 
diagram showing the electric configuration of the image formation equipment of drawing 1 . This image formation 
equipment is yellow (Y), cyanogen (C), a Magenta (M), and equipment that piles up the toner of four colors of black 
(K) and forms a monochrome image, using only the toner of black (K) in forming a full color image With this 

image formation equipment, if a picture signal is given to the Maine controller 1 1 of a control unit 1 from external 
devices, such as a host computer, according to the command from this Maine controller 11, the engine controller 12 
will control each part of the engine section E, and the image corresponding to a picture signal will be formed in 
Sheet S. 

[0013] A toner image can be formed in the photo conductor 21 of the image support unit 2 in this engine section E. 
That is, the image support unit 2 is equipped with the pivotable photo conductor 21 in the direction of an arrow head 
°f drawing 1 , and the electrification roller 22 as an electrification means, the development counters 23Y, 23C, 23M, 
and 23K as a development means, and the cleaning section 24 are further arranged along the hand of cut, 
respectively around the photo conductor 21. High tension is impressed from the electrification bias generating 
section 121, and the electrification roller 22 electrifies a peripheral face in homogeneity in contact with the 
peripheral face of a photo conductor 21. 

[0014] And laser beam L is irradiated from the exposure unit 3 towards the peripheral face of the photo conductor 
21 charged with this electrification roller 22. As shown in drawing 2 , it connects with the picture signal change over 
section 122 electrically, and this exposure unit 3 carries out scan exposure of the laser beam L on a photo 
conductor 21 according to the picture signal given through this picture signal change over section 122, and forms 
the electrostatic latent image corresponding to a picture signal on a photo conductor 21. For example, when the 
picture signal change over section 122 has flowed with the patch creation module 124 based on the command from 
CPU123 of the engine controller 12, the patch picture signal outputted from the patch creation module 124 is given 
to the exposure unit 3, and a patch latent image is formed. On the other hand, when the picture signal change over 
section 122 has flowed with CPU1 1 1 of the Maine controller 1 1, according to the picture signal given through the 
interface 1 12 from external devices, such as a host computer, scan exposure of the laser beam L is carried out on a 
photo conductor 21, and the electrostatic latent image corresponding to a picture signal is formed on a photo 
conductor 21. 

[0015] In this way, toner development of the formed electrostatic latent image is carried out by the development 
section 23. That is, in this operation gestalt, development counter 23K for development counter 23M and blacks 
development counter 23Y for yellow, development counter 23C for cyanogen, and for Magentas are arranged along 
with the photo conductor 21 as the development section 23 in this sequence. These development counters 23Y, 
23C, 23M, and 23K While it is constituted free [ attachment and detachment ] to the photo conductor 21, 
respectively and the development counter of one of the four above-mentioned development counters 23Y, 23M, 
23C, and 23B contacts a photo conductor 21 selectively according to the command from the engine controller 12 
By the development bias generating section 125, high tension gives the toner of the color impressed and chosen to 
the front face of a photo conductor 21, and actualizes the electrostatic latent image on a photo conductor 21. 
[0016] the toner image developed in the development section 23 — the object for blacks — it imprints primarily on 
the medium imprint belt 41 of the imprint unit 4 in the primary imprint field R1 located between development counter 
23K and the cleaning section 24. In addition, the structure of this imprint unit 4 is explained in full detail later. 
[0017] Moreover, it is failed after a primary imprint for the cleaning section 24 to be arranged from the primary 
imprint field R1 in the location which went to the hoop direction (the direction of an arrow head of drawing 1 ), and 
to scratch the toner which is carrying out residual adhesion to the peripheral face of a photo conductor 21. 
[0018] Next, the configuration of the imprint unit 4 is explained. The imprint unit 4 is equipped with rollers 42-47, 
the medium imprint belt 41 over which each [ these ] rollers 42-47 were built, and the secondary imprint roller 48 
which imprints secondarily the medium toner image imprinted by this medium imprint belt 41 on Sheet S with this 
operation gestalt. Primary imprint voltage is impressed to this medium imprint belt 41 from the imprint bias 
generating section 126. And in imprinting a color picture on Sheet S, while piling up the toner image of each color 
formed on a photo conductor 21 on the medium imprint belt 41 and forming a color image, by the feed section 63 of 
the feeding-and-discarding paper unit 6, Sheet S is picked out from a cassette 61, a detachable tray 62, or a 
duplication cassette (graphic display abbreviation), and it conveys to the secondary imprint field R2. And a color 
image is secondarily imprinted on this sheet S, and a FURU color picture is obtained. Moreover, in imprinting a 
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monochrome image on Sheet S, only a black toner image is formed on the medium imprint belt 41 on a photo 
conductor 21, and it imprints on the sheet S conveyed to the secondary imprint field R2 like the case of a color 
picture, and obtains a monochrome image. 

[0019] In addition, about the toner which is carrying out residual adhesion, it is removed by the peripheral face of 
the medium imprint belt 41 with a belt cleaner 49 after a secondary imprint. On both sides of the medium imprint 
belt 41, this belt cleaner 49 counters with a roller 46, is arranged, and a cleaner blade contacts to the medium 
imprint belt 41 to suitable timing, and it fails to scratch the toner which is carrying out residual adhesion to that 
peripheral face. 

[0020] Moreover, while the patch sensor PS for detecting the concentration of the patch image formed in the 
peripheral face of the medium imprint belt 41 as mentions later near the roller 43 is arranged, the reading sensor RS 
for a synchronization for detecting the criteria location of the medium imprint belt 41 is arranged. 
[0021] It returns to drawing 1 and configuration explanation of the engine section E is continued. The sheet S by 
which the toner image was imprinted with the imprint unit 4 is conveyed by the fixation unit 5 arranged in the 
downstream of the secondary imprint field R2 by the feed section 63 of the feeding^and-discarding paper unit 6 in 
accordance with the predetermined feed path (two-dot chain line), and is fixed to Sheet S in the toner image on the 
sheet S conveyed. And the sheet S concerned is further conveyed by the delivery unit 64 in accordance with the 
feed path 630. 

[0022] While this delivery unit 64 has two delivery paths 641a and 641b and one delivery path 641a is prolonged in a 
standard paper output tray from the fixation unit 5, delivery path 641b of another side is mostly prolonged between 
the re-feeding section 66 and a multi-bottle unit in parallel with delivery path 641a. In accordance with these 
delivery paths 641a and 641b, 3 sets of roller pair 642-644 are prepared, turn the sheet [ finishing / fixation ] S to a 
standard paper output tray and multi-bottle unit side, and it discharges, or in order to form an image also in the 
another side side side, it conveys to the re-feeding section 66 side. 

[0023] the sheet S by which reversal conveyance has been carried out as mentioned above from the delivery unit 
64 as this re-feeding section 66 is shown in drawing 1 — the re-feeding path 664 (two-dot chain line) — meeting - 
- the gate roller pair of the feed section 63 — three which conveys to 637 and were arranged in accordance with 

the re-feeding path 664 — re it consists of feed roller pair 661-663. thus, the sheet S conveyed from the 

delivery unit 64 — the re-feeding path 664 — meeting — a gate roller pair — by returning to 637, in the feed 
section 63, the non-image formation side of Sheet S turns to the medium imprint belt 41, and the secondary imprint 
of an image of it is attained in the field concerned. 

[0024] In addition, in order to memorize the image with which the sign 113 was given through the interface 112 in 
drawing 2 from external devices, such as a host computer, it is the image memory established in the Maine 
controller 11, and a sign 127 is RAM for memorizing temporarily the result of an operation in control data and 
CPU123 for controlling the engine section E etc., and a sign 128 is ROM which memorizes the operation program 
performed by CPU 1 23 further. 

[0025] B. Explain concentration adjustment actuation of the concentration adjustment actuation in image formation 
equipment, next an image [ in / it is constituted as mentioned above and / image formation equipment ]. 
[0026] Drawing 3 is a flow chart which shows the concentration adjustment actuation in the image formation 
equipment of drawing 1 . With this image formation equipment, as shown in this drawing, it is judged whether it is 
necessary to perform concentration adjustment actuation at step S1, and to carry out updating setting out of 
development bias and the electrification bias. For example, if it will be in the condition that an image can be formed 
after switching on the Maine power supply of the main part of image formation equipment, you may constitute so 
that bias setting out may be started. Moreover, continuous duty time amount is measured and you may make it start 
bias setting out every several hours by the timer (graphic display abbreviation) formed in the main part of 
equipment. 

[0027] If it is judged as "YES" at this step S1 and bias setting out is started, the optimal development bias will be 
computed by performing steps S2 and S3, and it will be set up as development bias (step S4). Moreover, the optimal 
electrification bias is computed by performing step S5 following it, and it is set up as electrification bias (step S6). In 
this way, optimization of development bias and electrification bias is performed. Hereafter, the content of 
development bias calculation processing (step S3) and electrification bias calculation processing (step S5) is 
explained to details, respectively. 

[0028] B-1. Development bias calculation processing drawing 4 is a flow chart which shows the content of 
development bias calculation processing of drawing 3 . In this development bias calculation processing (step S3), 
after the Maine power supply of the main part of image formation equipment is switched on first, it judges whether it 
is being carried out to the beginning, or 2nd henceforth (step S301). And when it is judged as the first time, they are 
all colors (with this operation gestalt). It progresses to step S312, after setting up yellow (Y), cyanogen (C), a 
Magenta (M), and the purport that forms a patch image about four colors of black (K) (step S311). In a comparatively 
large range And changing development bias gradually at a comparatively large gap, two or more patch images are 
formed and it asks for development bias required in order to obtain the optimal image concentration based on the 
concentration of each patch image provisionally. It explains in full detail, reaching and carrying out drawing 6 
reference of drawing 5 about the content of processing. 

[0029] Drawing 5 is a flow chart which shows the content of bias calculation processing in the extensive range of 
drawing 4 . Moreover, dr awi ng 6 is the mimetic diagram showing the content of processing of drawing 5 , and the 
content of bias calculation processing in the ** range explained later. In this calculation processing, the color which 
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creates a patch image is set to the first color, for example, yellow, (step S312a). And it is the default which set up 
electrification bias at step S2 beforehand, and development bias is set as four steps at a comparatively large gap 
(the 1st gap) within the limits of an extensive range (step S312b). For example, with this operation gestalt, by the 
development bias generating section 125, the whole actjustable band (Vb01-Vb10) of the development bias which 
can be supplied to the development section 23 was set up as an extensive range, and VbOl, Vb04, Vb07, and VblO 
are set up as development bias. [ four / of the points in this extensive range (Vb01-Vb10) ] Thus, the 1st gap W1 is 
set to W1=Vb10-Vb07=Vb07-Vb04=Vb04-Vb01 with this operation gestalt 

[0030] As sequential formation of the four yellow solid images ( drawing 7 ) is carried out on a photo conductor by 
such bias setting out and it is further shown in drawing 8 (a), these are imprinted to the peripheral face of the 
medium imprint belt 41, and the 1st patch image PI 1 is formed (step S312c). In addition, with this operation gestalt, 
although the 1st patch image PI 1 is used as the solid image, that reason is explained in full detail later. 
[0031] While judging whether the following step S312d created the patch image about all patch creation colors and 
being judged as "NO" As a patch creation color is set as the following color (step S312e), step S3 12b and S3 12c 
are repeated and it is shown in drawing 8 (b) - (d), cyanogen (C), The 1st patch image PI 1 is further formed on the 
peripheral face of the medium imprint belt 41 in order of a Magenta (M) and black (K). 

[0032] On the other hand, if it is judged as "YES" by step S31 2d, the image concentration of the patch image PI 1 
of 16 (= four-kind x4 color) individuals will be measured by the patch sensor PS (step S 31 2f). With this operation 
gestalt, after forming the patch image PI 1 about all patch creation colors, the image concentration of the patch 
image PI 1 is measured collectively, but whenever it forms the patch image PI 1 of each patch creation color, it may 
be made to carry out sequential measurement of the image concentration of the patch image PI 1. It is [ in / about 
this point / next bias calculation processing ( drawing 9 , drawing 10 , and drawing 12 ) ] the same. 
[0033] It can come, and is alike, then asks for the development bias corresponding to aim concentration by step 
S312g, and it is temporarily memorized to RAMI 27, using this as provisional bias. Here, when the measurement 
result (image concentration) is in agreement with aim concentration, it can ask for provisional bias by linear 
interpolation, equalization processing, etc. based on the data D (Vb04) and D (Vb07) which sandwiches aim 
concentration for the development bias corresponding to the image concentration as it shows in drawing 6 (b), 
provisional bias then in are good and not being in agreement. 

[0034] In this way, if provisional bias can be found, bias calculation processing (1) in the ** range of drawing 4 will 
be performed. Drawing 9 is a flow chart which shows the content of bias calculation processing (1) in the ** range 
of drawing 4 . In this calculation processing, the color which creates a patch image is set to the first color, for 
example, yellow, like previous calculation processing (step S312) (step S313a). And development bias is set as four 
steps at a gap (the 2nd gap) narrower than the 1st gap W1 within the limits of a ** range containing the provisional 
bias for which is the default which set up electrification bias at step S2 beforehand, and it asked at step S312 (step 
S313b). for example, — this operation gestalt — about [ of the adjustable band (Vb01-Vb10) of development bias ] 
— one third is set up as a ** range, and as provisional bias shows drawing 6 (b), in being between the development 
bias Vb05 and Vb06, it has set up four Vb04, Vb05, Vb06, and Vb07 as development bias (this drawing (c)). Thus, the 
2nd gap W2 is set to W2=Vb07-Vb06=Vb06-Vb05= Vb05-Vb04 with this operation gestalt 

[0035] As sequential formation of the four yellow solid images ( dr awing 7 ) is carried out on a photo conductor by 
such bias setting out and it is further shown in drawing 8 (a), these are imprinted to the peripheral face of the 
medium imprint belt 41, and the 1st patch image PI 1 is formed (step S313c). And until it judges that the patch 
image was created about all patch creation colors by step S313d as well as previous calculation processing (step 
S312) A patch creation color is set as the following color (step S313e), step S313b and S313c are repeated, and the 
1st patch image PI 1 is further formed on the peripheral face of the medium imprint belt 41 in order of cyanogen (C), 
a Magenta (M), and black (K). 

[0036] In this way, if the patch image PI 1 of 16 (= four-kind x4 color) individual is formed in the medium imprint belt 
41, the image concentration of each patch image will be measured by the patch sensor PS (step S 313f). It can 
come, and is alike, then asks for the development bias corresponding to aim concentration by step S313g. Here, 
when the measurement result (image concentration) is in agreement with aim concentration, it can ask for the 
optimal development bias by the linear interpolation based on the data D (Vb05) and D (Vb06) which sandwiches aim 
concentration for the development bias corresponding to the image concentration as it shows in drawing 6 (d), 
provisional bias then in are good and not being in agreement, etc. 

[0037] In this way, about the called-for optimal development bias, it memorizes to RAMI 27 (step S302 of drawing 
4 ), and in the time of calculation of the electrification bias mentioned later, or the usual image formation processing, 
it reads from RAMI 27 and sets up as development bias. 

[0038] As mentioned above, with this operation gestalt, it is an extensive range, and asks for development bias 
required in order to obtain the image of aim concentration at the 1st gap W1 provisionally, and it is the ** range 
which contains provisional bias further, and asks for development bias required in order to set up development bias 
at the moreover more fine gap (the 2nd gap) W2 and to obtain aim concentration, and this is eventually made into 
the optimal development bias. Therefore, the following effects are acquired. 

[0039] For example, when the Maine power supply of the main part of image formation equipment is switched on, the 
property of a photo conductor or a toner, the temperature and humidity of the equipment circumference, etc. 
cannot expect at all how it is changing, but after setting up development bias so that the whole development bias 
adjustable band (Vb01-Vb10) may be covered, they need to form a patch image, and need to determine the optimal 
development bias. Then, it is also possible to divide a development bias adjustable band (Vb01-Vb10) into two or 
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more ** range, to perform the above-mentioned bias calculation processing (1) and same processing in each ** 
range, and to ask for the optimal development bias. However, in this example of a comparison, the number of steps 
increases in proportion to the number of partitions, and there is a problem that calculation of the optimal 
development bias will take time amount. On the contrary, if the number of partitions is lessened, another problem 
that breadth, consequently calculation precision of the optimal development bias cannot fall, and the bias gap within 
one division range of what can solve the above-mentioned problem cannot adjust image concentration to aim 
concentration rather than the 2nd bias gap W2 at accuracy will arise. 

[0040] On the other hand, with this operation gestalt, after asking for near development bias provisionally by bias 
calculation processing (step S312) in an extensive range as mentioned above, it is a ** range near the provisional 
bias further, and since the optimal development bias is computed by moreover changing development bias at the fine 
gap (the 2nd gap) W2, compared with the above-mentioned example of a comparison, it is a short time and, 
moreover, high degree of accuracy can be asked for the optimal development bias. 

[0041] By the way, although the optimal electrification bias and the optimal development bias change according to 
fatigue, aging, etc. of a photo conductor and a toner, the change has a certain amount of continuity. Therefore, when 
repeating and performing adjustment processing of image concentration, the optimal development bias can be 
expected based on the last image density measurement result (step S 31 3f, step S322f, S510 which are mentioned 
later, etc.). so, in the development bias calculation processing (step S3) concerning this operation gestalt When it 
judges that it is 2nd henceforth, that is, is judged as "2nd henceforth" at step S301 of drawing 4 after the Maine 
power supply of the main part of image formation equipment was switched on all colors (this operation gestalt — 
yellow (Y), cyanogen (C), and a Magenta (M) — ) After setting up the purport which forms a patch image about four 
colors of black (K) (step S321), it is asking for the optimal development bias, without progressing to step S322, 
performing bias calculation processing (2) in" a ** range, and asking for provisional bias. Hereafter, it explains, 
referring to drawing 10 about the content of processing. 

[0042] Drawing 10 is a flow chart which shows the content of bias calculation processing (2) in the ** range of 
drawing 4 . Moreover, drawing 1 1 is the mimetic diagram showing the content of processing of drawing 10 . The point 
that this calculation processing is greatly different from bias calculation processing (1) in the ** range explained 
previously While setting electrification bias as a default in calculation processing (1) of drawing 9 As opposed to that 
which has set up four kinds of development bias in a ** range based on provisional bias (step S313b) While setting 
up the optimal electrification bias which is called for by the last image density measurement in this bias calculation 
processing (2), and is memorized by RAMI 27 as electrification bias It is the point of having set up four kinds of 
development bias in a ** range based on the optimal development bias memorized by this RAMI 27 (step S322b), 
and other configurations are the same. Therefore, it omits about explanation of the same configuration here. 
[0043] Thus, since are a ** range, four kinds of development bias is moreover set up at the 2nd gap using the last 
image density measurement result (the last optimal development bias), the patch image of each color is formed, 
without asking for provisional bias and he is trying to ask for the optimal development bias about concentration 
adjustment actuation of the 2nd henceforth, it can ask for the optimal development bias further further in a short 
time. In addition, about the optimal development bias called for in this way, it rewrites with the optimal development 
bias already memorized by RAMI 27, and updates to the newest thing (step S302 of drawing 4 ). 
[0044] In this way, if the optimal development bias can be found, return and the optimal development bias computed 
as mentioned above will be read from RAMI 27 to drawing 3 , and this will be set up as development bias. And the 
optimal electrification bias is computed (step S5), and it is set up as electrification bias (step S6). 
[0045] B-2. Optimal electrification bias calculation processing drawing 12 is a flow chart which shows the content of 
electrification bias calculation processing of drawing 3 . Moreover, drawing 13 is the mimetic diagram showing the 
content of processing of drawing 10 . in this electrification bias calculation processing (step S5), after setting up the 
purport which forms a patch image about all colors (this operation gestalt — four colors of yellow (Y), cyanogen (C), 
a Magenta (M), and black (K)) (step S501), the color which progresses to step S502 and creates the 2nd patch 
image is set to the first color, for example, yellow, (step S501). 

[0046] And after the Maine power supply of the main part of image formation equipment is switched on like the case 
of development bias calculation processing, when it judges whether it is that electrification bias calculation 
processing is performed first or 2nd henceforth (step S503) and is judged as the first time, step S504 is performed, 
and when it is judged that it is 2nd henceforth, step S505 is performed. 

[0047] In this step S504, electrification bias is set as four steps at a comparatively narrow gap (the 3rd gap) within 
the limits of a ** range, including the default beforehand set up at step S2. On the other hand, in step S505, 
electrification bias is set as four steps at a comparatively narrow gap (the 3rd gap) within the limits of a ** range 
based on the last image density measurement result (the optimal electrification bias). Thus, only calculation 
processing in a ** range is performed, without electrification bias calculation processing performing calculation 
processing in an extensive range unlike development bias calculation processing, in addition — this operation gestalt 
— about [ of the adjustable band (Va01-Va10) of electrification bias ] — as one third is set up as a ** range, for 
example, a default or the last optimal electrification bias shows drawing 13 (a), in being between the electrification 
bias Va05 and Vb06, it has set up four Va04, Va05, Va06, and Va07 as electrification bias. Thus, 3rd gap W3 is set to 
W3=Va07-Va06=Va06-Va05=Va05-Va04 with this operation gestalt. 

[0048] If four kinds of electrification bias is set up about a yellow color as mentioned above, increasing 
electrification bias gradually from the lowest value Va04, sequential formation of the halftone image ( drawing 14 ) of 
each yellow will be carried out on a photo conductor, these will be imprinted to the peripheral face of the medium 
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imprint belt 41, and the 2nd patch image PI 2 will be formed ( drawing 8 (a): step S506). Thus, it is because the 
direction changed in the buildup direction rather than the reduction direction is excellent in respect of the 
responsibility of a power supply when changing electrification bias in step to increase electrification bias gradually. In 
addition, although the 2nd patch image PI 2 is used as the halftone image which comes to carry out parallel 
arrangement with this operation gestaft while only a five-line gap (n= 5) isolates two or more 1-dot lines mutually, 
the 1st patch image is combined with the reason used as the solid image about that reason, and it explains in full 
detail later. 

[0049] While judging whether the following step S507 created the 2nd patch image about all patch creation colors 
and being judged as "NO" As a patch creation color is set as the following color (step S508), steps S503-S507 are 
repeated and it is shown in drawing 8 (b) - (d), cyanogen (C), The 2nd patch image PI 2 is further formed on the 
peripheral face of the medium imprint belt 41 in order of a Magenta (M) and black (K). 

[0050] On the other hand, if it is judged as "YES" at step S507, the image concentration of the patch image PI 2 of 
16 (= four-kind x4 color) individuals will be measured by the patch sensor PS (step S509). Moreover, it can come, 
and is alike, then asks for the electrification bias corresponding to aim concentration at step S550 (step S510), and 
memorizes to RAMI 27 by making this into the optimal electrification bias (step S511). Here, when the measurement 
result (image concentration) is in agreement with aim concentration, it can ask for the optimal electrification bias by 
the linear interpolation based on the data D (Va05) and D (Va06) which sandwiches aim concentration for the 
electrification bias corresponding to the image concentration as it shows in drawing 1 3 (b), the optimal electrification 
bias then in are good and not being in agreement, etc. 

[0051] In this way, if the optimal electrification bias can be found, in addition to having already set up the optimal 
development bias as development bias, the optimal electrification bias computed as mentioned above will be read 
from RAMI 27, and this will be set up as electrification bias. And if image formation is performed under these setting 
out an image can be formed by aim concentration and stabilization of image concentration can be attained. 
[0052] As mentioned above, according to this operation gestalt, in quest of the optimal electrification bias and the 
optimal development bias, image concentration can be adjusted to aim concentration, and image concentration can 
be stabilized. Each patch image PI 2 is especially constituted from this operation gestalt with two or more 1-dot 
lines by which isolation arrangement was carried out mutually. Since the image concentration of each patch image 
PI 2 is detected and the image concentration of a toner image is adjusted to aim concentration based on the 
detection result. From the first, also about the line drawing image which consists of a 1-dot line, stabilization of 
image concentration can be attained, by suitable image concentration, a precise image is also stabilized and the line 
drawing image which consists of a P (P>=2) dot line can form it. 

[0053] Moreover, about the optimal electrification bias, since it performs after setting up the optimal development 
bias called for by processing just before the calculation processing as development bias, high degree of accuracy 
can be asked for the optimal electrification bias. 

[0054] Moreover, in development bias calculation processing of the 2nd henceforth, and electrification bias 
calculation processing, since bias calculation is performed based on the last image density measurement result (the 
optimal electrification bias and the optimal development bias), it is a short time and can ask for the newest optimal 
electrification bias and the newest optimal development bias with a sufficient precision. 

[0055] C. The reason is as follows, although the halftone image which comes to carry out parallel arrangement is 
used as the 2nd patch image by electrification bias calculation processing while only a n line gap isolates two or 
more 1-dot lines mutually while using a solid image as the 1st patch image by development bias calculation 
processing with the above-mentioned operation gestalt by the way about a patch image. 

[0056] If the electrostatic latent image U1 equivalent to the solid image (the 1st patch image) PI 1 ( drawing 7 ) is 
formed in the front face of the photo conductor 21 charged in homogeneity in surface potential V0, as shown in 
draw ing 15 , the surface potential equivalent to the electrostatic latent image U1 will be greatly lowered to it to 
potential (latent-image low section potential) VON, and square well potential will be formed in it Here, even if it 
increases electrification bias and raises the surface potential of a photo conductor 21 to potential V0' from potential 
VO, latent-image low section potential will not change from potential VON a lot. Therefore, even if it changes 
electrification bias somewhat according to the development bias Vb, toner concentration is determined uniquely. 
[0057] On the other hand, if the electrostatic latent image U2 equivalent to the halftone image (the 2nd patch 
image) PI 2 ( drawing 14 ) which has the 1-dot line DL for every predetermined gap is formed in the front face of 
the photo conductor 21 charged in homogeneity in surface potential V0, as shown in drawing 16 , the surface 
potential equivalent to a line location will be greatly lowered to potential (latent-image low section potential) VON, 
and pectinate square well potential will be formed. Here, if electrification bias is increased like the above and the 
surface potential of a photo conductor 21 is raised to potential V0' from potential V0, the latent-image low section 
potential corresponding to each line will change from potential VON to potential VON' a lot. therefore, the toner 
concentration corresponding to [ if electrification bias is changed, it will be interlocked with, and ] the development 
bias Vb — changing . 

[0058] There is little effect electrification bias affects toner concentration when a solid image is formed, and this 
shows that the image concentration of a solid image can be adjusted by adjusting development bias. That is, when 
performing development bias calculation processing in which the solid image was used as the 1st patch image like 
this operation gestalt, accuracy can be asked for the optimal development bias irrespective of the value of 
electrification bias. 

[0059] Moreover, in order to be stabilized and to form an image, it cannot be necessary to say that it is enough just 
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to have performed aajustment with the highest gradation (maximum density) but, and it is necessary to also perform 
concentration adjustment of a line drawing image. However, when the halftone image of a line drawing image is used, 
as shown in drawing 16 , it is influenced with the set point of development bias and electrification bias. So, with this 
operation gestalt, the optimal development bias is computed previously, and the optimal electrification bias required 
in order to form the 2nd patch image which consists of a halftone image and to obtain the image concentration of 
aim concentration is computed, changing electrification bias, where development bias is set as the optimal 
development bias. 

[0060] Furthermore, while only a n line gap isolates two or more 1-dot lines for a line drawing image (the 2nd patch 
image PI 2) mutually, the reason constituted from a halftone image which comes to carry out parallel arrangement is 
as follows. That is, although constituting the 2nd patch image PI 2 from a single 1-dot line, and detecting this by the 
patch sensor PS is also considered in order to adjust the image concentration of a 1-dot line, detection of the 
image concentration by the patch sensor PS is very low difficult for the image concentration of a 1-dot line. So, by 
this invention, this problem is solved with constituting a patch image by two or more 1-dot lines. 
[0061] Here, when it constitutes a patch image from two or more 1-dot lines, how a 1-dot line is arranged poses a 
problem. That is, laser beam L irradiated towards a photo conductor 21 from the exposure unit 3 has the optical 
intensity distribution of a gauss mold as shown in drawing 1 7 . Although the diameter of a layout spot is acjjusted in 
many cases so that the diameter of a spot in level may correspond to layout resolution about 50% to the maximum 
of ordinary light reinforcement In this case, when the diameter of an effective exposure spot corresponding to 1 
[ effective ] / e2 as exposure power has the line gap of 1-dot line DL which adjoin from becoming large narrower 
than the diameter of a layout spot, it is because a toner adheres between lines. [ effective ] That is, one line, then 
adjoining effective exposure spots will change the surface potential of overlap and its overlapping fields selectively, 
and a toner will adhere the line gap h of the* adjoining 1-dot line DL ( drawing 16 (a)). Therefore, it is necessary to 
vacate the gap of two lines or more also at the lowest about the line gap of the adjoining 1-dot line DL 
[0062] On the contrary, when a line gap is extended too much, the following problems may arise. That is, the 
detection sensitivity of the image concentration by the patch sensor PS is closely related to the number of the 1 
dot line DL included in the detection field of the sensor PS, and sets concentration change of the 1 dot each line 
DL to X, the variation delta of the image concentration detected by m, then the patch sensor PS in the number of 
lines for which close comes to a detection field serves as delta=m-X, and detection sensitivity becomes high 
according to buildup of the number of lines contained to a detection field, for example, as shown in drawing 18 (a), 
when the number of lines which goes into the detection field IR of the patch sensor PS in the line gap n1 is five As 
variation deltaa is shown in this drawing (b) to being deltaa=5 and X, at intervals of [ n2 (> n1) ] a larger line, the 
number of lines included in the detection field IR of the patch sensor PS decreases to four, variation deltab is set to 
deltab=4 and X, and detection sensitivity falls. 

[0063] Although various experiments showed that it was necessary to raise the detection sensitivity of the patch 
sensor PS about single figure in order to perform sufficient concentration adjustment, it is necessary to set the 
number of lines which goes into the detection field IR for that purpose or more to ten. The number m of the 1-dot 
line which goes into the detection field IR when magnitude of the detection field IR is set to phi (mm) and R, then a 
line gap are set as n for the layout resolution of equipment, i.e., the number of dots contained in a unit length (1mm), 
here is m=phi-R/(1+n). 

In order for a next door and this m to be ten or more, it is necessary to satisfy phi-R / (1+n) >=10. And when this 
inequality is transformed, it is n<= (phi-R -10)/10. — (1) 

It becomes. Therefore, the image concentration of the patch image PI 2 is detectable by the detection sensitivity 
which was excellent by setting up the line gap n so that the above-mentioned inequality (1) may be satisfied. 
[0064] Moreover, when reading image concentration by the patch sensor PS, improvement in detection precision 
aims at by repeating reading actuation, changing a reading location, but when setting the patch image with which 
parallel arrangement of the 1 dot line is carried out at intervals of the predetermined line as the detection object, 
the number of the 1 dot line included to a detection field by the difference of a relative location with the detection 
field of the patch sensor PS and a patch image differs by one at the maximum. When the number of lines of the 1- 
dot line DL for which close comes to the detection field IR when the detection field IR of the patch sensor PS and a 
relative location with the patch image PI 2 show drawing 19 (a) is shown in this drawing (b) to being five, the number 
of lines concerned will become six. For this reason, even if it reads the same patch image PI 2, the image 
concentration detected shifts, as for that detection gap, a detection gap can become small and they can raise the 
accuracy of measurement as the number m of m [ detection gap (%) =(1/m) xlOO. however ] contained to the 
number of lines contained to the detection field IR, a next door, and the detection field IR increases. 
[0065] Here, in order to perform concentration control of high degree of accuracy, it is necessary to suppress this 
detection gap within 5%, and it is desirable to set up line several m so that it may become 20 or more. That is, it is 
necessary to satisfy following inequality phi-R / (1+n) >=20. And when this inequality is transformed, it is n<= (phi-R 
-20)/20. — It is set to (2). Therefore, a detection gap can be controlled by setting up the line gap n so that the 
above-mentioned inequality (2) may be satisfied, and the image concentration of the patch image PI 2 can be 
detected in a further excellent detection precision. 

[0066] In addition, this invention can make various change in addition to what was mentioned above unless it is not 
limited to the above-mentioned operation gestalt and deviated from the meaning. For example, an electrification 
brush may be used although the electrification roller 22 is used as an electrification means. Moreover, this invention 
is applicable with a non-contact electrification means also to the image formation equipment which electrifies a 
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photo conductor 21 instead of contact electrification which contacts conductors, such as an electrification roller 
and an electrification brush, on a photo conductor front face, and electrifies them in this way. 

[0067] Moreover, although the patch image PI 2 is used as the image which arranges and becomes so that it may be 
the predetermined line gap n and may moreover become parallel to mutual about two or more 1-dot lines DL, as it is 
shown, for example in drawing 20 with the above-mentioned operation gestalt, it is good also as rectangular grid 
image PI2' which arranges two or more 1-dot lines DL in the shape of a grid, and becomes. In this case, the number 
of lines which goes into the detection field IR of the patch sensor PS compared with the patch image PI 2 ( drawing 
14 ) which carried out parallel arrangement of the 1-dot line increases, detection sensitivity increases more, and it 
is more effective to the improvement in precision. Moreover, it also becomes possible to extend the part whose 
number of lines increased, and the line gap n. The image which stopped being influenced of the concentration 
nonuniformity of a driving direction easily, and was stabilized more can be detected and controlled by extending the 
line gap of the direction of vertical scanning especially. Of course, about the grids structure of a patch image, it is 
not limited to a rectangular grid, and even if it uses various grids, the same effect is acquired. 

[0068] Moreover, with the above-mentioned operation gestalt, although it was image formation equipment which can 
form the color picture which used the toner of four colors, the object for application of this invention is not limited 
to this, and, naturally can be applied also to the image formation equipment which forms only a monochrome image. 
Moreover, although the image formation equipment concerning the above-mentioned operation gestalt is a printer 
which forms the image given through the interface 112 from external devices, such as a host computer, in sheets, 
such as tracing paper, a transfer paper, a form, and a transparence sheet for OHP, this invention is applicable to the 
image formation equipment of electrophotography methods, such as a copying machine and facsimile apparatus, at 
large. 

[0069] Moreover, although the optimal development bias and the optimal electrification bias "are computed with the 
above-mentioned operation gestalt based on that detection result while imprinting the toner image on a photo 
conductor 21 to the medium imprint belt 41 and detecting that image concentration by using this toner image as a 
patch image This invention is applicable also to the image formation equipment which imprints a toner image to 
transfer media other than a medium imprint belt (an imprint drum, an imprint belt, an imprint sheet, a medium imprint 
drum, a medium imprint sheet, a reflective mold record sheet, or penetrable storage sheet), and forms a patch 
image. Moreover, instead of forming a patch image in a transfer medium, the patch sensor which detects the 
concentration of the patch image on a photo conductor is formed, and the image concentration of each patch image 
on a photo conductor is detected, and you may make it compute the optimal development bias and the optimal 
electrification bias based on that detection result by this patch sensor. 

[0070] Moreover, if the optimal development bias and the optimal electrification bias are memorized by RAM127 of 
the engine controller 12 and the Maine power supply of the main part of image formation equipment is dropped on 
the above-mentioned operation gestalt Although it is constituted so that it may be judged as the "first time" and 
processing according to it may be performed in development bias calculation processing and electrification bias 
calculation processing if the content of storage volatilizes and the Maine power supply is switched on again The 
optimal development bias and the optimal electrification bias which are called for one by one may be memorized to 
nonvolatile memory, such as EEPROM, and you may constitute so that processing corresponding to "2nd 
henceforth" may be performed in development bias calculation processing and electrification bias calculation 
processing also at the time of the reclosing of the Maine power supply. 

[0071] Moreover, although sequential formation of the patch image PI 2 and PI2' is carried out with the above- 
mentioned operation gestalt, changing the electrification bias given to the electrification roller 22 as a concentration 
controlling factor Changing light exposure, other concentration controlling factors, for example, development bias, 
etc. The image concentration of a line drawing image can be stabilized by determining an optimum value required in 
order to create the patch image which consists of two or more 1-dot lines, to detect the concentration of each 
patch image also in this case and to obtain aim concentration based on those image concentration. 
[0072] Furthermore, although four kinds of bias values are set up in an extensive range and a ** range with the 
above-mentioned operation gestalt, the number of bias setting out within a range (the number of patch images) is 
not limited to this, and if it is two or more kinds, it is arbitrary. Moreover, the number of bias setting out may be 
made different in an extensive range and a ** range, and the number of patch images may be made different. 
[0073] 

[Example] Next although the example of this invention is shown, of course, it is also possible for this invention to 
add and carry out modification suitably [ in the range which does not receive a limit according to the following 
example and may suit the meaning of the account of order ] from the first, and each of they is contained in the 
technical range of this invention. 

[0074] At this example, they are the following R:23.6 conditionrlayout resolution (600DPI)/mm.; 
Magnitude of phi:8mm of the detection field IR of the patch sensor PS; 

When the patch image was created and the detection voltage of the patch sensor PS was measured, having come 
out and changing the line gap n, the graph shown in drawing 21 was obtained. The result shown in this graph is well 
in agreement with the line gap conditions of having explained by the term of the above-mentioned "explanation of 
the gestalt of operation." 

[0075] If the line gap n is set as 1 so that clearly from drawing 21 , it is impossible that is, to distinguish from a solid 
image, although it is necessary to set the line gap n or more to two in order to avoid the effect of aajoining 1-dot 
lines. 
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[0076] It is desirable to set up the line gap n so that the above-mentioned inequality (1) may be satisfied on the 
other hand, in order to obtain sufficient detection sensitivity, and it is n<= (8x23.6-10) / 10= 17.88 (book) at this 



It is satisfied, that is, it is desirable to set the line gap n or less to 17. A blank paper image and distinction stop the 
line gap n sticking or more by 18, and detection of exact image concentration is difficult so that clearly from this 
point and drawing 21 . 



[0077] Moreover, it is desirable to satisfy the above-mentioned inequality (2), in order to suppress a detection gap 
and to perform highly precise detection, and it is n<= (8x23.6-20) / 20= 8.44 (book) at this example. 
It is satisfied, that is, it is desirable to set the line gap n or less to eight, and it is most desirable to set the line gap 
n as 5 in this example. 



[Effect of the Invention] As mentioned above, while according to this invention forming the toner image which 
consists of two or more 1-dot lines by which isolation arrangement was carried out mutually as a patch image and 
detecting the image concentration of this patch image Since the image concentration of a toner image is adjusted to 
aim concentration based on the detection result the line drawing image which consists of a P (P>=2) dot line can 
stabilize image concentration from the first also about the line drawing image which consists of a 1-dot line. 



[Translation done.] 



example. 



[0078] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[The technical field to which invention belongs] This invention relates to the image formation equipment and the 
image formation method of forming an electrostatic latent image in the front face of this photo conductor, and 
actualizing said electrostatic latent image with a toner, and forming a toner image with a development means, 
further, after electrifying the front face of a photo conductor with an electrification means. 



[Translation done.] 



http://vmw4jpdljpo.gojp/cgi-bin/tran_web.cgi.ejje 



04/01/23 



1/1 ^— V 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] With this kind of image formation equipment, it may originate in fatigue and aging of a 
photo conductor and a toner, change of the temperature and humidity in the equipment circumference, etc., and 
image concentration may change. Then, many technology of adjusting suitably the concentration controlling factor 
which affects the image concentration of a toner image conventionally, for example, electrification bias, development 
bias, light exposure, etc., and stabilizing image concentration is proposed. For example, the patch image which comes 
to output the pair group of a 3-dot line to JP,9-50155,A by invention of a publication every 3 dots was formed in 
photo conductor drum lifting, and line width of face is detected by reading this patch image by the sensor. And light 
exposure was adjusted so that desired line width of face might be obtained by controlling laser power based on the 
line width of face detected in this way, and the line line drawing image of an ideal has been obtained... 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] As mentioned above, while forming the toner image which consists of this inventions with 
two or more 1-dot lines by which isolation arrangement was carried out mutually as a patch image and detecting the 
image concentration of this patch image, based on that detection result, the image concentration of a toner image is 
acjjusted to aim concentration. Therefore, the line drawing image which consists of a P (P>=2) dot line can stabilize 
image concentration from the first also about the line drawing image which consists of a 1-dot line. 



[Translation done J 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, the bases of a line drawing image are 1-dot lines drawn by one 
laser beam, and cannot say that the line drawing image was fully adjusted like the conventional example only by 
controlling the line width of face of two or more dot line. 

[0004] This invention is made in view of the above-mentioned technical problem, and it aims at offering the image 
formation equipment and the image formation method of stabilizing the image concentration of a line drawing image. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] An electrification means by which image formation equipment concerning this 
invention electrifies a front face of a photo conductor, An exposure means to form an electrostatic latent image in a 
front face of said photo conductor, and a development means to actualize said electrostatic latent image with a 
toner, and to form a toner image, A toner image formed on said photo conductor by said development means or a 
toner image with which a transfer medium comes to imprint the toner image concerned is used as a patch image. In 
order to have a concentration detection means to detect the image concentration, and a control means which 
adjusts image concentration of a toner image to aim concentration based on a detection result of said concentration 
detection means and to attain the above-mentioned object, said patch image consists of two or more 1-dot lines by 
which isolation arrangement was carried out mutually. .. 

[0006] Moreover, after an image formation method concerning this invention electrified a front face of a photo 
conductor with an electrification means, In order to form an electrostatic latent image in a front face of this photo 
conductor, to be the image formation method which actualizes said electrostatic latent image with a toner by 
development means, and forms a toner image further and to attain the above-mentioned object. Changing a 
concentration controlling factor which affects image concentration of a toner image After carrying out sequential 
formation of the toner image which consists of two or more 1-dot lines by which isolation arrangement was carried 
out mutually as a patch image, concentration of each patch image was detected and optimal concentration 
controlling factor required in order to obtain aim concentration based on those image concentration is determined. 
[0007] A toner image which consists of these invention with two or more 1-dot lines by which isolation arrangement 
was carried out mutually is formed as a patch image. And while image concentration of this patch image is detected, 
based on that detection result, stabilization of image concentration of a line drawing image with which image 
concentration of a toner image is adjusted to aim concentration, and consists of a 1-dot line is attained. 
[0008] In addition, about adjustment of image concentration, it is good in a line as follows, for example. That is, after 
carrying out sequential formation of two or more toner images as a patch image, changing electrification bias given 
to an electrification means as a concentration controlling factor which affects image concentration of a toner image, 
decision **** is good in the optimal electrification bias required in order to detect concentration of each patch 
image and to obtain aim concentration based on those image concentration. 

[0009] Moreover, in case electrification bias is changed, it is desirable to make it increase gradually. It is because a 
direction changed in the buildup direction rather than the reduction direction is excellent in respect of the 
responsibility of a power supply when changing electrification bias in step. Thus, contact electrification can be used 
as a concrete means to change electrification bias gradually. 

[0010] Moreover, about two or more 1-dot lines which constitute a patch image, it is almost parallel to mutual and it 
is desirable for adjoining 1-dot lines to isolate only a n line gap (integer of n>=2) moreover. Moreover, detection area 
size of a concentration detection means is set to phi, it is desirable to set R, then the adjoining line gap n of 1-dot 
lines as n<= (phi-R -10) / 10 for resolution of image formation equipment and it is more more suitable still to set it 
as n<= (phi-R -20) / 20. Thus, a reason with desirable setting up a upper limit and a lower limit of the line gap n is 
explained in full detail by next "gestalt of implementation of invention", and term of an "example." 
[001 1] Furthermore, a patch image may be constituted from a grid image which comes to arrange two or more 1-dot 
lines in the shape of a grid, the number of lines which goes into a detection field of a concentration detection means 
compared with a patch image which carried out parallel arrangement of two or more 1-dot lines in this case 
increases, and detection sensitivity increases more. 
[0012] 

[Embodiment of the Invention] A. The whole image formation equipment block diagram 1 is drawing showing the 
operation gestalt of 1 of the image formation equipment concerning this invention. Moreover, drawing 2 is the block 
diagram showing the electric configuration of the image formation equipment of drawing 1 . This image formation 
equipment is yellow (Y), cyanogen (C), a Magenta (M), and equipment that piles up the toner of four colors of black 
(K) and forms a monochrome image, using only the toner of black (K) in forming a full color image ***♦. With this 
image formation equipment, if a picture signal is given to the Maine controller 11 of a control unit 1 from external 
devices, such as a host computer, according to the command from this Maine controller 1 1, the engine controller 12 
will control each part of the engine section E, and the image corresponding to a picture signal will be formed in 
Sheet S. 

[0013] A toner image can be formed in the photo conductor 21 of the image support unit 2 in this engine section E. 
That is, the image support unit 2 is equipped with the pivotable photo conductor 21 in the direction of an arrow head 
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of drawing 1 , and the electrification roller 22 as an electrification means, the development counters 23Y, 23C, 23M, 
and 23K as a development means, and the cleaning section 24 are further arranged along the hand of cut, 
respectively around the photo conductor 21. High tension is impressed from the electrification bias generating 
section 121, and the electrification roller 22 electrifies a peripheral face in homogeneity in contact with the 
peripheral face of a photo conductor 21. 

[0014] And laser beam L is irradiated from the exposure unit 3 towards the peripheral face of the photo conductor 
21 charged with this electrification roller 22. As shown in drawing 2 , it connects with the picture signal change over 
section 122 electrically, and this exposure unit 3 carries out scan exposure of the laser beam L on a photo 
conductor 21 according to the picture signal given through this picture signal change over section 122, and forms 
the electrostatic latent image corresponding to a picture signal on a photo conductor 21. For example, when the 
picture signal change over section 122 has flowed with the patch creation module 124 based on the command from 
CPU123 of the engine controller 12, the patch picture signal outputted from the patch creation module 124 is given 
to the exposure unit 3, and a patch latent image is formed. On the other hand, when the picture signal change over 
section 122 has flowed with CPU111 of the Maine controller 11, according to the picture signal given through the 
interface 112 from external devices, such as a host computer, scan exposure of the laser beam L is carried out on a 
photo conductor 21, and the electrostatic latent image corresponding to a picture signal is formed on a photo 
conductor 21. 

[0015] In this way, toner development of the formed electrostatic latent image is carried out by the development 
section 23. That is, in this operation gestaft, development counter 23K for development counter 23M and blacks 
development counter 23Y for yellow, development counter 23C for cyanogen, and for Magentas are arranged along 
with the photo conductor 21 as the development section 23 in this sequence. These development counters 23Y, 
23C, 23M, and 23K While it is constituted free [ attachment and detachment ] to the photo conductor 21, 
respectively and the development counter of one of the four above-mentioned development counters 23Y, 23M, 
23C, and 23B contacts a photo conductor 21 selectively according to the command from the engine controller 12 
By the development bias generating section 125, high tension gives the toner of the color impressed and chosen to 
the front face of a photo conductor 21, and actualizes the electrostatic latent image on a photo conductor 21. 
[0016] the toner image developed in the development section 23 — the object for blacks — it imprints primarily on 
the medium imprint belt 41 of the imprint unit 4 in the primary imprint field R1 located between development counter 
23K and the cleaning section 24. In addition, the structure of this imprint unit 4 is explained in full detail later. 
[001 7] Moreover, it is failed after a primary imprint for the cleaning section 24 to be arranged from the primary 
imprint field R1 in the location which went to the hoop direction (the direction of an arrow head of drawing 1 ), and 
to scratch the toner which is carrying out residual adhesion to the peripheral face of a photo conductor 21. 
[0018] Next, the configuration of the imprint unit 4 is explained. The imprint unit 4 is equipped with rollers 42-47, 
the medium imprint belt 41 over which each [ these ] rollers 42-47 were built, and the secondary imprint roller 48 
which imprints secondarily the medium toner image imprinted by this medium imprint belt 41 on Sheet S with this 
operation gestalt. Primary imprint voltage is impressed to this medium imprint belt 41 from the imprint bias 
generating section 126. And in imprinting a color picture on Sheet S, while piling up the toner image of each color 
formed on a photo conductor 21 on the medium imprint belt 41 and forming a color image, by the feed section 63 of 
the feeding-and-discarding paper unit 6, Sheet S is picked out from a cassette 61, a detachable tray 62, or a 
duplication cassette (graphic display abbreviation), and it conveys to the secondary imprint field R2. And a color 
image is secondarily imprinted on this sheet S, and a FURU color picture is obtained. Moreover, in imprinting a 
monochrome image on Sheet S, only a black toner image is formed on the medium imprint belt 41 on a photo 
conductor 21, and it imprints on the sheet S conveyed to the secondary imprint field R2 like the case of a color 
picture, and obtains a monochrome image. 

[0019] In addition, about the toner which is carrying out residual adhesion, it is removed by the peripheral face of 
the medium imprint belt 41 with a belt cleaner 49 after a secondary imprint. On both sides of the medium imprint 
belt 41, this belt cleaner 49 counters with a roller 46, is arranged, and a cleaner blade contacts to the medium 
imprint belt 41 to suitable timing, and it fails to scratch the toner which is carrying out residual adhesion to that 
peripheral face. 

[0020] Moreover, while the patch sensor PS for detecting the concentration of the patch image formed in the 
peripheral face of the medium imprint belt 41 as mentions later near the roller 43 is arranged, the reading sensor RS 
for a synchronization for detecting the criteria location of the medium imprint belt 41 is arranged. 
[0021] It returns to drawing 1 and configuration explanation of the engine section E is continued. The sheet S by 
which the toner image was imprinted with the imprint unit 4 is conveyed by the fixation unit 5 arranged in the 
downstream of the secondary imprint field R2 by the feed section 63 of the feeding-and-discarding paper unit 6 in 
accordance with the predetermined feed path (two-dot chain line), and is fixed to Sheet S in the toner image on the 
sheet S conveyed. And the sheet S concerned is further conveyed by the delivery unit 64 in accordance with the 
feed path 630. 

[0022] While this delivery unit 64 has two delivery paths 641a and 641b and one delivery path 641a is prolonged in a 
standard paper output tray from the fixation unit 5, delivery path 641b of another side is mostly prolonged between 
the re-feeding section 66 and a multi-bottle unit in parallel with delivery path 641a. In accordance with these 
delivery paths 641a and 641b, 3 sets of roller pair 642-644 are prepared, turn the sheet [ finishing / fixation ] S to a 
standard paper output tray and multi-bottle unit side, and it discharges, or in order to form an image also in the 
another side side side, it conveys to the re-feeding section 66 side. 
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[0023] the sheet S by which reversal conveyance has been carried out as mentioned above from the delivery unit 
64 as this re-feeding section 66 is shown in drawing 1 — the re-feeding path 664 (two-dot chain line) — meeting - 
- the gate roller pair of the feed section 63 — three which conveys to 637 and were arranged in accordance with 

the re-feeding path 664 — re it consists of feed roller pair 661-663. thus, the sheet S conveyed from the 

delivery unit 64 — the re-feeding path 664 — meeting — a gate roller pair — by returning to 637, in the feed 
section 63, the non-image formation side of Sheet S turns to the medium imprint belt 41, and the secondary imprint 
of an image of it is attained in the field concerned. 

[0024] In addition, in order to memorize the image with which the sign 113 was given through the interface 1 12 in 
drawing 2 from external devices, such as a host computer, it is the image memory established in the Maine 
controller 11, and a sign 127 is RAM for memorizing temporarily the result of an operation in control data and 
CPU123 for controlling the engine section E etc., and a sign 128 is ROM which memorizes the operation program 
performed by CPU 123 further. 

[0025] B. Explain concentration adjustment actuation of the concentration acljustment actuation in image formation 
equipment next an image [ in / it is constituted as mentioned above and / image formation equipment ]. 
[0026] Drawing 3 is a flow chart which shows the concentration acljustment actuation in the image formation 
equipment of drawing 1 . With this image formation equipment, as shown in this drawing, it is judged whether it is 
necessary to perform concentration acljustment actuation at step S1, and to carry out updating setting out of 
development bias and the electrification bias. For example, if it will be in the condition that an image can be formed 
after switching on the Maine power supply of the main part of image formation equipment, you may constitute so 
that bias setting out may be started. Moreover, continuous duty time amount is measured and you may make it start 
bias setting out every several hours by the timer (graphic display abbreviation) formed in the main part of 
equipment 

[0027] If it is judged as "YES" at this step S1 and bias setting out is started, the optimal development bias will be 
computed by performing steps S2 and S3, and it will be set up as development bias (step S4). Moreover, the optimal 
electrification bias is computed by performing step S5 following it, and it is set up as electrification bias (step S6). In 
this way, optimization of development bias and electrification bias is performed. Hereafter, the content of 
development bias calculation processing (step S3) and electrification bias calculation processing (step S5) is 
explained to details, respectively. 

[0028] B-1. Development bias calculation processing drawing 4 is a flow chart which shows the content of 
development bias calculation processing of drawing 3 . In this development bias calculation processing (step S3), 
after the Maine power supply of the main part of image formation equipment is switched on first, it judges whether it 
is being carried out to the beginning, or 2nd henceforth (step S301). And when it is judged as the first time, they are 
all colors (with this operation gestalt). It progresses to step S312, after setting up yellow (Y), cyanogen (C), a 
Magenta (M), and the purport that forms a patch image about four colors of black (K) (step S3 11). In a comparatively 
large range And changing development bias gradually at a comparatively large gap, two or more patch images are 
formed and it asks for development bias required in order to obtain the optimal image concentration based on the 
concentration of each patch image provisionally. It explains in full detail, reaching and carrying out drawing 6 
reference of drawing 5 about the content of processing. 

[0029] Drawing 5 is a flow chart which shows the content of bias calculation processing in the extensive range of 
drawing 4 . Moreover, drawing 6 is the mimetic diagram showing the content of processing of drawing 5 , and the 
content of bias calculation processing in the ** range explained later. In this calculation processing, the color which 
creates a patch image is set to the first color, for example, yellow, (step S312a). And it is the default which set up 
electrification bias at step S2 beforehand, and development bias is set as four steps at a comparatively large gap 
(the 1st gap) within the limits of an extensive range (step S312b). For example, with this operation gestalt, by the 
development bias generating section 125, the whole adjustable band (Vb01-Vb10) of the development bias which 
can be supplied to the development section 23 was set up as an extensive range, and Vb01, Vb04, Vb07, and Vb10 
are set up as development bias. [ four / of the points in this extensive range (Vb01-Vb10) ] Thus, the 1st gap W1 is 
set to W1=Vb10-Vb07=Vb07-Vb04=Vb04-Vb01 with this operation gestalt 

[0030] As sequential formation of the four yellow solid images ( drawing 7 ) is carried out on a photo conductor by 
such bias setting out and it is further shown in drawing 8 (a), these are imprinted to the peripheral face of the 
medium imprint belt 41, and the 1st patch image PI 1 is formed (step S3 12c). In addition, with this operation gestalt 
although the 1st patch image PI 1 is used as the solid image, that reason is explained in full detail later. 
[0031] While judging whether the following step S312d created the patch image about all patch creation colors and 
being judged as "NO" As a patch creation color is set as the following color (step S312e), step S3 12b and S3 12c 
are repeated and it is shown in drawing 8 (b) - (d), cyanogen (C), The 1 st patch image PI 1 is further formed on the 
peripheral face of the medium imprint belt 41 in order of a Magenta (M) and black (K). 

[0032] On the other hand, if it is judged as "YES" by step S312d, the image concentration of the patch image PI 1 
of 16 (= four-kind x4 color) individuals will be measured by the patch sensor PS (step S 31 2f). With this operation 
gestalt, after forming the patch image PI 1 about all patch creation colors, the image concentration of the patch 
image PI 1 is measured collectively, but whenever it forms the patch image PI 1 of each patch creation color, it may 
be made to carry out sequential measurement of the image concentration of the patch image PI 1. It is [ in / about 
this point / next bias calculation processing ( drawing 9 , drawing 10 , and drawing 12 ) ] the same. 
[0033] It can come, and is alike, then asks for the development bias corresponding to aim concentration by step 
S312g, and it is temporarily memorized to RAM 127. using this as provisional bias. Here, when the measurement 



http://www4.ipdl jpo.gojp/cgi-bin/tran^web.cgi.ejue 



04/01/23 



4/8 s<—i> 



result (image concentration) is in agreement with aim concentration, it can ask for provisional bias by linear 
interpolation, equalization processing, etc. based on the data D (Vb04) and D (Vb07) which sandwiches aim 
concentration for the development bias corresponding to the image concentration as it shows in drawing 6 (b), 
provisional bias then in are good and not being in agreement. 

[0034] In this way, if provisional bias can be found, bias calculation processing (1) in the ** range of drawing 4 will 
be performed. Drawing 9 is a flow chart which shows the content of bias calculation processing (1) in the ** range 
°f drawing 4 . In this calculation processing, the color which creates a patch image is set to the first color, for 
example, yellow, like previous calculation processing (step S312) (step S313a). And development bias is set as four 
steps at a gap (the 2nd gap) narrower than the 1st gap W1 within the limits of a ** range containing the provisional 
bias for which is the default which set up electrification bias at step S2 beforehand, and it asked at step S3 12 (step 
S313b). for example, — this operation gestalt — about [ of the adjustable band (Vb01-Vb10) of development bias ] 
— one third is set up as a ** range, and as provisional bias shows drawing 6 (b), in being between the development 
bias Vb05 and Vb06, it has set up four Vb04, Vb05, Vb06 f and Vb07 as development bias (this drawing (c)). Thus, the 
2nd gap W2 is set to W2=Vb07-Vb06=Vb06-Vb05=Vb05-Vb04 with this operation gestalt 

[0035] As sequential formation of the four yellow solid images ( drawing 7 ) is carried out on a photo conductor by 
such bias setting out and it is further shown in drawing 8 (a), these are imprinted to the peripheral face of the 
medium imprint belt 41, and the 1st patch image PI 1 is formed (step S313c). And until it judges that the patch 
image was created about all patch creation colors by step S313d as well as previous calculation processing (step 
S312) A patch creation color is set as the following color (step S313e), step S313b and S313c are repeated, and the 
1st patch image PI 1 is further formed on the peripheral face of the medium imprint belt 41 in order of cyanogen (C), 
a Magenta (M), and black (K). 

[0036] In this way, if the patch image PI 1 of 16 (= four-kind x4 color)* individual is formed in the medium imprint belt 
41, the image concentration of each patch image will be measured by the patch sensor PS (step S 31 3f). It can 
come, and is alike, then asks for the development bias corresponding to aim concentration by step S313g. Here, 
when the measurement result (image concentration) is in agreement with aim concentration, it can ask for the 
optimal development bias by the linear interpolation based on the data D (Vb05) and D (Vb06) which sandwiches aim 
concentration for the development bias corresponding to the image concentration as it shows in drawing 6 (d), 
provisional bias then in are good and not being in agreement, etc. 

[0037] In this way, about the called-for optimal development bias, it memorizes to RAMI 27 (step S302 of drawing 
4 ), and in the time of calculation of the electrification bias mentioned later, or the usual image formation processing, 
it reads from RAMI 27 and sets up as development bias. 

[0038] As mentioned above, with this operation gestalt, it is an extensive range, and asks for development bias 
required in order to obtain the image of aim concentration at the 1st gap W1 provisionally, and it is the ** range 
which contains provisional bias further, and asks for development bias required in order to set up development bias 
at the moreover more fine gap (the 2nd gap) W2 and to obtain aim concentration, and this is eventually made into 
the optimal development bias. Therefore, the following effects are acquired. 

[0039] For example, when the Maine power supply of the main part of image formation equipment is switched on, the 
property of a photo conductor or a toner, the temperature and humidity of the equipment circumference, etc. 
cannot expect at all how it is changing, but after setting up development bias so that the whole development bias 
adjustable band (Vb01-Vb10) may be covered, they need to form a patch image, and need to determine the optimal 
development bias. Then, it is also possible to divide a development bias adjustable band (Vb01-Vb10) into two or 
more ** range, to perform the above-mentioned bias calculation processing (1) and same processing in each ** 
range, and to ask for the optimal development bias. However, in this example of a comparison, the number of steps 
increases in proportion to the number of partitions, and there is a problem that calculation of the optimal 
development bias will take time amount. On the contrary, if the number of partitions is lessened, another problem 
that breadth, consequently calculation precision of the optimal development bias cannot fall, and the bias gap within 
one division range of what can solve the above-mentioned problem cannot adjust image concentration to aim 
concentration rather than the 2nd bias gap W2 at accuracy will arise. 

[0040] On the other hand, with this operation gestalt, after asking for near development bias provisionally by bias 
calculation processing (step S312) in an extensive range as mentioned above, it is a ** range near the provisional 
bias further, and since the optimal development bias is computed by moreover changing development bias at the fine 
gap (the 2nd gap) W2, compared with the above-mentioned example of a comparison, it is a short time and, 
moreover, high degree of accuracy can be asked for the optimal development bias. 

[0041] By the way, although the optimal electrification bias and the optimal development bias change according to 
fatigue, aging, etc. of a photo conductor and a toner, the change has a certain amount of continuity. Therefore, when 
repeating and performing adjustment processing of image concentration, the optimal development bias can be 
expected based on the last image density measurement result (step S 313f, step S322f, S510 which are mentioned 
later, etc.). so, in the development bias calculation processing (step S3) concerning this operation gestalt When it 
judges that it is 2nd henceforth, that is, is judged as "2nd henceforth" at step S301 of drawing 4 after the Maine 
power supply of the main part of image formation equipment was switched on all colors (this operation gestalt — 
yellow (Y), cyanogen (C), and a Magenta (M) — ) After setting up the purport which forms a patch image about four 
colors of black (K) (step S321), it is asking for the optimal development bias, without progressing to step S322, 
performing bias calculation processing (2) in a ** range, and asking for provisional bias. Hereafter, it explains, 
referring to drawing 10 about the content of processing. 
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[0042] Drawing 10 is a flow chart which shows the content of bias calculation processing (2) in the ** range of 
drawing 4 . Moreover, drawing 1 1 is the mimetic diagram showing the content of processing of drawing 10 . The point 
that this calculation processing is greatly different from bias calculation processing (1) in the ** range explained 
previously While setting electrification bias as a default in calculation processing (1) of drawing 9 As opposed to that 
which has set up four kinds of development bias in a ** range based on provisional bias (step S313b) While setting 
up the optimal electrification bias which is called for by the last image density measurement in this bias calculation 
processing (2), and is memorized by RAMI 27 as electrification bias It is the point of having set up four kinds of 
development bias in a ** range based on the optimal development bias memorized by this RAMI 27 (step S322b), 
and other configurations are the same. Therefore, it omits about explanation of the same configuration here. 
[0043] Thus, since are a ** range, four kinds of development bias is moreover set up at the 2nd gap using the last 
image density measurement result (the last optimal development bias), the patch image of each color is formed, 
without asking for provisional bias and he is trying to ask for the optimal development bias about concentration 
adjustment actuation of the 2nd henceforth, it can ask for the optimal development bias further further in a short 
time. In addition, about the optimal development bias called for in this way, it rewrites with the optimal development 
bias already memorized by RAMI 27. and updates to the newest thing (step S302 of drawing 4 ). 
[0044] In this way, if the optimal development bias can be found, return and the optimal development bias computed 
as mentioned above will be read from RAMI 27 to drawing 3 , and this will be set up as development bias. And the 
optimal electrification bias is computed (step S5), and it is set up as electrification bias (step S6). 
[0045] B-2. Optimal electrification bias calculation processing drawing 12 is a flow chart which shows the content of 
electrification bias calculation processing of drawing 3 . Moreover, drawing 13 is the mimetic diagram showing the 
content of processing of drawing 10 . in this electrification bias calculation processing (step S5), after setting up the 
purport" which'forrhs a patcrf image about all colors (this operation gestalt -- four colors of yellow (Y),' cyanogen (C), 
a Magenta (M), and black (K)) (step S501), the color which progresses to step S502 and creates the 2nd patch 
image is set to the first color, for example, yellow, (step S501). 

[0046] And after the Maine power supply of the main part of image formation equipment is switched on like the case 
of development bias calculation processing, when it judges whether it is that electrification bias calculation 
processing is performed first or 2nd henceforth (step S503) and is judged as the first time, step S504 is performed, 
and when it is judged that it is 2nd henceforth, step S505 is performed. 

[0047] In this step S504, electrification bias is set as four steps at a comparatively narrow gap (the 3rd gap) within 
the limits of a ** range, including the default beforehand set up at step S2. On the other hand, in step S505, 
electrification bias is set as four steps at a comparatively narrow gap (the 3rd gap) within the limits of a ** range 
based on the last image density measurement result (the optimal electrification bias). Thus, only calculation 
processing in a ** range is performed, without electrification bias calculation processing performing calculation 
processing in an extensive range unlike development bias calculation processing, in addition — this operation gestalt 
— about [ of the adjustable band (Va01-Va10) of electrification bias ] — as one third is set up as a ** range, for 
example, a default or the last optimal electrification bias shows drawing 13 (a), in being between the electrification 
bias Va05 and Vb06, it has set up four Va04, Va05, Va06, and Va07 as electrification bias. Thus, 3rd gap W3 is set to 
W3=Va07-Va06=Va06-Va05=Va05-Va04 with this operation gestalt. 

[0048] If four kinds of electrification bias is set up about a yellow color as mentioned above, increasing 
electrification bias gradually from the lowest value Va04, sequential formation of the halftone image ( drawing 14 ) of 
each yellow will be carried out on a photo conductor, these will be imprinted to the peripheral face of the medium 
imprint bert 41. and the 2nd patch image PI 2 will be formed ( drawing 8 (a): step S506). Thus, it is because the 
direction changed in the buildup direction rather than the reduction direction is excellent in respect of the 
responsibility of a power supply when changing electrification bias in step to increase electrification bias gradually. In 
addition, although the 2nd patch image PI 2 is used as the halftone image which comes to carry out parallel 
arrangement with this operation gestalt while only a five-line gap (n= 5) isolates two or more 1-dot lines mutually, 
the 1st patch image is combined with the reason used as the solid image about that reason, and it explains in full 
detail later. 

[0049] While judging whether the following step S507 created the 2nd patch image about all patch creation colors 
and being judged as "NO" As a patch creation color is set as the following color (step S508), steps S503-S507 are 
repeated and it is shown in drawing 8 (b) - (d), cyanogen (C), The 2nd patch image PI 2 is further formed on the 
peripheral face of the medium imprint belt 41 in order of a Magenta (M) and black (K). 

[0050] On the other hand, rf it is judged as "YES" at step S507, the image concentration of the patch image PI 2 of 
16 (= four-kind x4 color) individuals will be measured by the patch sensor PS (step S509). Moreover, it can come, 
and is alike, then asks for the electrification bias corresponding to aim concentration at step S550 (step S510), and 
memorizes to RAMI 27 by making this into the optimal electrification bias (step S511). Here, when the measurement 
result (image concentration) is in agreement with aim concentration, it can ask for the optimal electrification bias by 
the linear interpolation based on the data D (Va05) and D (Va06) which sandwiches aim concentration for the 
electrification bias corresponding to the image concentration as it shows in drawing 13 (b), the optimal electrification 
bias then in are good and not being in agreement, etc. 

[0051] In this way, if the optimal electrification bias can be found, in addition to having already set up the optimal 
development bias as development bias, the optimal electrification bias computed as mentioned above will be read 
from RAMI 27, and this will be set up as electrification bias. And if image formation is performed under these setting 
out, an image can be formed by aim concentration and stabilization of image concentration can be attained. 
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[0052] As mentioned above, according to this operation gestalt. in quest of the optimal electrification bias and the 
optimal development bias, image concentration can be adjusted to aim concentration, and image concentration can 
be stabilized. Each patch image PI 2 is especially constituted from this operation gestalt with two or more 1-dot 
lines by which isolation arrangement was carried out mutually. Since the image concentration of each patch image 
PI 2 is detected and the image concentration of a toner image is adjusted to aim concentration based on the 
detection result, From the first, also about the line drawing image which consists of a 1-dot line, stabilization of 
image concentration can be attained, by suitable image concentration, a precise image is also stabilized and the line 
drawing image which consists of a P (P>=2) dot line can form it. 

[0053] Moreover, about the optimal electrification bias, since it performs after setting up the optimal development 
bias called for by processing just before the calculation processing as development bias, high degree of accuracy 
can be asked for the optimal electrification bias. 

[0054] Moreover, in development bias calculation processing of the 2nd henceforth, and electrification bias 
calculation processing, since bias calculation is performed based on the last image density measurement result (the 
optimal electrification bias and the optimal development bias), it is a short time and can ask for the newest optimal 
electrification bias and the newest optimal development bias with a sufficient precision. 

[0055] C. The reason is as follows, although the halftone image which comes to carry out parallel arrangement is 
used as the 2nd patch image by electrification bias calculation processing while only a n line gap isolates two or 
more 1-dot lines mutually while using a solid image as the 1st patch image by development bias calculation 
processing with the above-mentioned operation gestalt by the way about a patch image. 

[0056] If the electrostatic latent image LI1 equivalent to the solid image (the 1st patch image) PI 1 ( drawing 7 ) is 
formed in the front face of the photo conductor 21 charged in homogeneity in surface potential V0, as shown in 
drawing 15 , the surface potential equivalent to the electrostatic latent image U1 will be greatly lowered 'to it to 
potential (latent-image low section potential) VON, and square well potential will be formed in it. Here, even if it 
increases electrification bias and raises the surface potential of a photo conductor 21 to potential V0* from potential 
V0, latent-image low section potential will not change from potential VON a lot. Therefore, even if it changes 
electrification bias somewhat, according to the development bias Vb, toner concentration is determined uniquely. 
[0057] On the other hand, if the electrostatic latent image U2 equivalent to the halftone image (the 2nd patch 
image) PI 2 ( drawing 14 ) which has the 1-dot line DL for every predetermined gap is formed in the front face of 
the photo conductor 21 charged in homogeneity in surface potential V0, as shown in drawing 1 6 , the surface 
potential equivalent to a line location will be greatly lowered to potential (latent-image low section potential) VON. 
and pectinate square well potential will be formed. Here, if electrification bias is increased like the above and the 
surface potential of a photo conductor 21 is raised to potential V0* from potential V0, the latent-image low section 
potential corresponding to each line will change from potential VON to potential VON' a lot. therefore, the toner 
concentration corresponding to [ if electrification bias is changed, it will be interlocked with, and ] the development 
bias Vb — changing . 

[0058] There is little effect electrification bias afreets toner concentration when a solid image is formed, and this 
shows that the image concentration of a solid image can be adjusted by adjusting development bias. That is, when 
performing development bias calculation processing in which the solid image was used as the 1st patch image like 
this operation gestalt, accuracy can be asked for the optimal development bias irrespective of the value of 
electrification bias. 

[0059] Moreover, in order to be stabilized and to form an image, it cannot be necessary to say that it is enough just 
to have performed adjustment with the highest gradation (maximum density) but, and it is necessary to also perform 
concentration adjustment of a line drawing image. However, when the halftone image of a line drawing image is used, 
as shown in drawing 16 , it is influenced with the set point of development bias and electrification bias. So, with this 
operation gestalt, the optimal development bias is computed previously, and the optimal electrification bias required 
in order to form the 2nd patch image which consists of a halftone image and to obtain the image concentration of 
aim concentration is computed, changing electrification bias, where development bias is set as the optimal 
development bias. 

[0060] Furthermore, while only a n line gap isolates two or more 1-dot lines for a line drawing image (the 2nd patch 
image PI 2) mutually, the reason constituted from a halftone image which comes to carry out parallel arrangement is 
as follows. That is, although constituting the 2nd patch image PI 2 from a single 1-dot line, and detecting this by the 
patch sensor PS is also considered in order to adjust the image concentration of a 1-dot line, detection of the 
image concentration by the patch sensor PS is very low difficult for the image concentration of a 1-dot line. So, by 
this invention, this problem is solved with constituting a patch image by two or more 1-dot lines. 
[0061] Here, when it constitutes a patch image from two or more 1-dot lines, how a 1-dot line is arranged poses a 
problem. That is, laser beam L irradiated towards a photo conductor 21 from the exposure unit 3 has the optical 
intensity distribution of a gauss mold as shown in drawing 1 7 . Although the diameter of a layout spot is adjusted in 
many cases so that the diameter of a spot in level may correspond to layout resolution about 50% to the maximum 
of ordinary light reinforcement In this case, when the diameter of an effective exposure spot corresponding to 1 
[ effective ] / e2 as exposure power has the line gap of 1-dot line DL which adjoin from becoming large narrower 
than the diameter of a layout spot, it is because a toner adheres between lines. [ effective ] That is, one line, then 
adjoining effective exposure spots will change the surface potential of overlap and its overlapping fields selectively, 
and a toner will adhere the line gap n of the adjoining 1-dot line DL ( drawing 1 6 (a)). Therefore, it is necessary to 
vacate the gap of two lines or more also at the lowest about the line gap of the adjoining 1-dot line DL 
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[0062] On the contrary, when a line gap is extended too much, the following problems may arise. That is, the 
detection sensitivity of the image concentration by the patch sensor PS is closely related to the number of the 1 
dot line DL included in the detection field of the sensor PS. and sets concentration change of the 1 dot each line 
DL to X, the variation delta of the image concentration detected by m, then the patch sensor PS in the number of 
lines for which close comes to a detection field serves as delta=m-X, and detection sensitivity becomes high 
according to buildup of the number of lines contained to a detection field, for example, as shown in drawing 1 8 (a), 
when the number of lines which goes into the detection field IR of the patch sensor PS in the line gap hi is five As 
variation deltaa is shown in this drawing (b) to being deltaa=5 and X, at intervals of [ n2 (> n1) ] a larger line, the 
number of lines included in the detection field IR of the patch sensor PS decreases to four, variation deltab is set to 
deltab=4 and X, and detection sensitivity falls. 

[0063] Although various experiments showed that it was necessary to raise the detection sensitivity of the patch 
sensor PS about single figure in order to perform sufficient concentration adjustment, it is necessary to set the 
number of lines which goes into the detection field IR for that purpose or more to ten. The number m of the 1-dot 
line which goes into the detection field IR when magnitude of the detection field IR is set to phi (mm) and R, then a 
line gap are set as n for the layout resolution of equipment, i.e., the number of dots contained in a unit length (1mm), 
here is m=phi-R/(1+n). 

In order for a next door and this m to be ten or more, it is necessary to satisfy phi-R / (1+n) >=10. And when this 
inequality is transformed, it is n<= (phi-R -10)/10. — (1) 

It becomes. Therefore, the image concentration of the patch image PI 2 is detectable by the detection sensitivity 
which was excellent by setting up the line gap n so that the above-mentioned inequality (1) may be satisfied. 
[0064] Moreover, when reading image concentration by the patch sensor PS. improvement in detection precision 
aims at by repeating reading actuation, changing a reading location, but when setting the "patch image with" which 
parallel arrangement of the 1 dot line is carried out at intervals of the predetermined line as the detection object, 
the number of the 1 dot line included to a detection field by the difference of a relative location with the detection 
field of the patch sensor PS and a patch image differs by one at the maximum. When the number of lines of the 1- 
dot line DL for which close comes to the detection field IR when the detection field IR of the patch sensor PS and a 
relative location with the patch image PI 2 show drawing 19 (a) is shown in this drawing (b) to being five, the number 
of lines concerned will become six. For this reason, even if it reads the same patch image PI 2, the image 
concentration detected shifts, as for that detection gap, a detection gap can become small and they can raise the 
accuracy of measurement as the number m of m [ detection gap (%) =(1/m) xlOO, however ] contained to the 
number of lines contained to the detection field IR, a next door, and the detection field IR increases. 
[0065] Here, in order to perform concentration control of high degree of accuracy, it is necessary to suppress this 
detection gap within 5%, and it is desirable to set up line several m so that it may become 20 or more. That is, it is 
necessary to satisfy following inequality phi-R / (1+n) >=20. And when this inequality is transformed, it is n<= (phi-R 
-20)/20. — It is set to (2). Therefore, a detection gap can be controlled by setting up the line gap n so that the 
above-mentioned inequality (2) may be satisfied, and the image concentration of the patch image PI 2 can be 
detected in a further excellent detection precision. 

[0066] In addition, this invention can make various change in addition to what was mentioned above unless it is not 
limited to the above-mentioned operation gestalt and deviated from the meaning. For example, an electrification 
brush may be used although the electrification roller 22 is used as an electrification means. Moreover, this invention 
is applicable with a non-contact electrification means also to the image formation equipment which electrifies a 
photo conductor 21 instead of contact electrification which contacts conductors, such as an electrification roller 
and an electrification brush, on a photo conductor front face, and electrifies them in this way. 

[0067] Moreover, although the patch image PI 2 is used as the image which arranges and becomes so that it may be 
the predetermined line gap n and may moreover become parallel to mutual about two or more 1-dot lines DL. as it is 
shown, for example in drawing 20 with the above-mentioned operation gestalt, it is good also as rectangular grid 
image PI2' which arranges two or more 1-dot lines DL in the shape of a grid, and becomes. In this case, the number 
of lines which goes into the detection field IR of the patch sensor PS compared with the patch image PI 2 ( drawing 
14 ) which carried out parallel arrangement of the 1-dot line increases, detection sensitivity increases more, and it 
is more effective to the improvement in precision. Moreover, it also becomes possible to extend the part whose 
number of lines increased, and the line gap n. The image which stopped being influenced of the concentration 
nonuniformity of a driving direction easily, and was stabilized more can be detected and controlled by extending the 
line gap of the direction of vertical scanning especially. Of course, about the grids structure of a patch image, it is 
not limited to a rectangular grid, and even rf it uses various grids, the same effect is acquired. 

[0068] Moreover, with the above-mentioned operation gestalt. although it was image formation equipment which can 
form the color picture which used the toner of four colors, the object for application of this invention is not limited 
to this, and, naturally can be applied also to the image formation equipment which forms only a monochrome image. 
Moreover, although the image formation equipment concerning the above-mentioned operation gestalt is a printer 
which forms the image given through the interface 112 from external devices, such as a host computer, in sheets, 
such as tracing paper, a transfer paper, a form, and a transparence sheet for OHP, this invention is applicable to the 
image formation equipment of electrophotography methods, such as a copying machine and facsimile apparatus, at 
large. 

[0069] Moreover, although the optimal development bias and the optimal electrification bias are computed with the 
above-mentioned operation gestalt based on that detection result while imprinting the toner image on a photo 
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conductor 21 to the medium imprint be ft 41 and detecting that image concentration by using this toner image as a 
patch image This invention is applicable also to the image formation equipment which imprints a toner image to 
transfer media other than a medium imprint belt (an imprint drum, an imprint belt, an imprint sheet, a medium imprint 
drum, a medium imprint sheet, a reflective mold record sheet or penetrable storage sheet), and forms a patch 
image. Moreover, instead of forming a patch image in a transfer medium, the patch sensor which detects the 
concentration of the patch image on a photo conductor is formed, and the image concentration of each patch image 
on a photo conductor is detected, and you may make it compute the optimal development bias and the optimal 
electrification bias based on that detection result by this patch sensor. 

[0070] Moreover, if the optimal development bias and the optimal electrification bias are memorized by RAMI 27 of 
the engine controller 12 and the Maine power supply of the main part of image formation equipment is dropped on 
the above-mentioned operation gestalt Although it is constituted so that it may be judged as the "first time" and * 
processing according to it may be performed in development bias calculation processing and electrification bias 
calculation processing if the content of storage volatilizes and the Maine power supply is switched on again The 
optimal development bias and the optimal electrification bias which are called for one by one may be memorized to 
nonvolatile memory, such as EEPROM, and you may constitute so that processing corresponding to "2nd 
henceforth" may be performed in development bias calculation processing and electrification bias calculation 
processing also at the time of the reclosing of the Maine power supply. 

[0071] Moreover, although sequential formation of the patch image PI 2 and PI2* is carried out with the above- 
mentioned operation gestalt, changing the electrification bias given to the electrification roller 22 as a concentration 
controlling factor Changing light exposure, other concentration controlling factors, for example, development bias, 
etc. The image concentration of a line drawing image can be stabilized by determining an optimum value required in 
order to create the patch image which consists of two or more 1-dot lines, to detect the concentration of each * 
patch image also in this case and to obtain aim concentration based on those image concentration. 
[0072] Furthermore, although four kinds of bias values are set up in an extensive range and a ** range with the 
above-mentioned operation gestalt, the number of bias setting out within a range (the number of patch images) is 
not limited to this, and if it is two or more kinds, it is arbitrary. Moreover, the number of bias setting out may be 
made different in an extensive range and a ** range, and the number of patch images may be made different. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 



[Example] Next, although the example of this invention is shown, of course, it is also possible for this invention to 
add and carry out modification suitably [ in the range which does not receive a limit according to the following 
example and may suit the meaning of the account of order ] from the first and each of they is contained in the 
technical range of this invention. 

[0074] At this example, they are the following R23.6 conditiomlayout resolution (600DPI)/mm.; 
Magnitude of phi:8mm of the detection field IR of the patch sensor PS; 

When the patch image was created and the detection voltage of the patch sensor PS was measured, having come 
out and changing the line gap n, the graph shown in drawing 21 was obtained. The result shown in this graph is well 
in agreement with the line gap conditions of having explained by the. term of the above-mentioned "explanation of. 
the gestalt of operation." 

[0075] If the line gap n is set as 1 so that clearly from drawing 21 , it is impossible that is, to distinguish from a solid 
image, although it is necessary to set the line gap n or more to two in order to avoid the effect of adjoining 1-dot 
lines. 

[0076] It is desirable to set up the line gap n so that the above-mentioned inequality (1) may be satisfied on the 
other hand, in order to obtain sufficient detection sensitivity, and it is n<= (8x23.6-10) / 10= 17.88 (book) at this 
example. 

It is satisfied, that is, it is desirable to set the line gap n or less to 17. A blank paper image and distinction stop the 
line gap n sticking or more by 18, and detection of exact image concentration is difficult so that clearly from this 
point and drawing 21 . 

[0077] Moreover, it is desirable to satisfy the above-mentioned inequality (2), in order to suppress a detection gap 
and to perform highly precise detection, and it is n<= (8x23.6-20) / 20= 8.44 (book) at this example. 
It is satisfied, that is, it is desirable to set the line gap n or less to eight, and it is most desirable to set the line gap 
n as 5 in this example. 



[Translation done.] 



http://www4.ipdl jpo.gojp/cgi-bin/tran„web.cgi_eije 



04/01/23 



1/2 ^— V 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the operation gestalt of 1 of the image formation equipment concerning this 
invention. 

[Drawing 2] It is the block diagram showing the electric configuration of the image formation equipment of drawing 
1 . 

[Drawing 3] It is the flow chart which shows the concentration adjustment actuation in the image formation 
equipment of drawing 1 . 

[Drawing 4] It is the flow chart which shows the content of development bias calculation processing of drawing 3 . 
[Drawing 5] It is the flow chart which shows the content of. bias. calculation processing in-the extensive range of 
drawing 4 . 

[Drawing 6] It is the mimetic diagram showing the content of processing of drawing 5 , and the content of bias 

calculation processing in the ** range explained later. 

[Drawing 7] It is drawing showing the 1st patch image. 

[Drawing 8] It is drawing showing the formation sequence of a patch image. 

[Drawing 9] It is the flow chart which shows the content of bias calculation processing (1) in the ** range of drawing 
4. 

[Drawing 10] It is the flow chart which shows the content of bias calculation processing (2) in the ** range of 
drawing 4 . 

[Drawing 1 1] It is the mimetic diagram showing the content of processing of drawing 10 . 

[Drawing 12] It is the flow chart which shows the content of electrification bias calculation processing of drawing 3 . 

[Drawing 13] It is the mimetic diagram showing the content of processing of drawing 10 . 
[Drawing 14] It is drawing showing the 2nd patch image. 

[Drawing 15] It is drawing showing the relation between the 1st patch image, and surface potential and development 
bias potential. 

[Drawing 16] It is drawing showing the relation between the 2nd patch image, and surface potential and development 
bias potential. 

[Drawing 1 7] It is the graph which shows the optical intensity distribution of the laser beam irradiated by the photo 
conductor front face. 

[Drawing 18] It is the mimetic diagram showing the relative relation of the detection field of a patch sensor and 1- 
dot line accompanying change of a line gap. 

[Drawing 19] It is drawing for explaining the detection gap accompanying change of the relative location of the 
detection field of a patch sensor, and a 1-dot line. 

[Drawing 20] It is the mimetic diagram showing other operation gestalten of a patch image. 

[Drawing 21] It is the graph which shows the situation of output change of a patch sensor to change of a line gap. 
[Description of Notations] 

1 — Control unit (control means) 

2 — Image support unit 

3 — Exposure unit 

1 1 — Maine controller (control means) 

12 — Engine controller (control means) 

21 — Photo conductor 

22 — Electrification roller (electrification means) 

23 — Development section 

23Y, 23C, 23M, 23K — Development counter 

41 — Medium imprint belt (transfer medium) 

121 — Electrification bias generating section 

123 — CPU (control section) 

125 — Development bias generating section 

127 — RAM (storage means) 

IR — (patch sensor) Detection field 

L — Laser beam 
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PI2 — Patch image 

PI2* — Rectangular grid image (patch image) 

PS — Patch sensor (concentration detection means) 
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DRAWINGS 
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